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(54) SWITCHING REGULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching regulator where 
the switching action is speedy and the regulation is stable, in a boost 
strap system of DC/DC switching converter which has high input 
power voltage and low power voltage for control and performs the 
switching of an output transistor, with drive voltage higher than input 
power voltage so as to perform regulation. 

SOLUTION: This switching regulator generates the control pulses PH 
of voltage higher than the input power voltage which repeats rise and 
fall quickly, according to the control pulses PL of low voltage, and 
drives a switching transistor Tr1 on the final stage, by making use of 
a comparator 2e and a switch circuit 2f consisting of amplifiers in 
positive feedback connection in a level shift circuit 2 in itself. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In order that this invention may have a high input power electrical 
potential difference and the low supply voltage for control and may perform a regulation, it 
relates to the switching regulator which performed amelioration which stabilizes switching and 
raises a working speed in the DC/DC switching converter of the boost strap method which 
switches an output transistor by driver voltage higher than an input power electrical potential 
difference. 
[0002] 

[Description of the Prior Art] In order to carry out electrical-potential-difference conversion 
efficiently and to obtain a predetermined electrical potential difference by diversification of the 
device which needs DC power supplies, such as a portable personal computer, the DC to DC 
converter which used the switching regulator is used. 

[0003] Especially, by the device of a pocket mold, in order to reduce the power loss in the driver 
of a switching transistor and to aim at improvement in a switching rate and a speed of response, 
an MOSFET transistor is used for a switching transistor and it drives gate voltage higher than an 
input power electrical potential difference by the boost strap method. In this case, the supply 
voltage of a control circuit is 5 V, switched high input power electrical potential differences, such 
as 10V-30V, and has obtained high output voltage in the output circuit. 
[0004] The example of an outline circuit of the switching regulator which adopted the 
conventional level shift circuit as drawing 3 is shown. This switching regulator consists of a 
control circuit 1, the level shift circuit 2, a boost strap switching circuit 3, and a smoothing 
circuit 4. Input power is inputted into the power source for control, and VIN at VDD, 
respectively, and predetermined output voltage is outputted from VO. 

[0005] Output voltage VO returns, and a control circuit 1 is compared with the predetermined 
reference voltage Vrefl, and consists of error amplifier la which amplifies and outputs the 
difference, and PWM signal generation circuit lb which generates control pulse PL with the duty 
according to the difference. In addition, as for the control circuit, the power source is supplied by 
the power source VDD for control. 

[0006] In response to said control pulse PL, by constant current source 2a, the NPN bipolar 
transistors Q31 and Q32, and the circuit that consists of resistance R, this is changed into control 
pulse PH of a high electrical potential difference, and the level shift circuit 2 outputs it to the 
next step. 

[0007] The driver circuit Drl by the side of Hi which supplies a switching signal in response to 
control pulse PH of an electrical potential difference with the high boost strap switching circuit 
3, The transistor Trl of NMOS which carries out ON/OFF of the input power VIN according to 
the switching signal, The driver circuit Dr2 by the side of Lo which supplies a switching signal 
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in response to control pulse PL of the low electrical potential difference reversed by inverter 3a, 
The transistor Tr2 of NMOS which carries out ON/OFF to a transistor Trl complementary 
according to the switching signal, It is constituted by the boost strap circuit which generates the 
electrical potential difference VIN of input power, or the electrical potential difference beyond it 
at a node nl using schottky diode SD 1 and Capacitor C. 

[0008] The smoothing circuit 4 consisted of a smoothing filter of the L type which consists of 
schottky diode SD 2, and Inductor L and Capacitor CO, and has improved the ripple of output 
voltage. 

[0009] Next, the actuation is concretely explained centering on the level shift circuit 2 and the 
boost strap switching circuit 3. If the transistor Trl by the side of Hi is turned off and the 
transistor Tr2 by the side of Lo is turned on complementary, the charging current will flow into 
Capacitor C from VDD of +5V through schottky diode SD 1, and 5 V will be charged. 5V [ next, 
] by which the electrical potential difference of the node n2 of the other end of Capacitor C 
becomes the same as the electrical potential difference VIN of the input power of +25 V, and the 
electrical potential difference of a node nl is charged by Capacitor C if a transistor Trl is turned 
on and a transistor Tr2 is turned off complementary — a part for the electrical potential difference 
of a node n2 — that is, it is raised +25 V and set to +30V. And electrical-potential-difference 
+30V generated at this node nl will be supplied to the collector of the transistor Q32 of the 
driver circuit Drl by the side of Hi of the boost strap switching circuit 3, and the level shift 
circuit 2 through Resistance R. 

[0010] The collector of the transistor Q31 of the level shift circuit 2 is connected to the power 
source VDD for control through constant current source 2a, and the emitter is grounded. The 
collector of a transistor Q32 is connected at the node nl boosted through Resistance R as 
mentioned above, the output from the collector is inputted into the driver circuit Drl by the side 
of Hi, and the emitter is grounded by coincidence. For this reason, control pulse PL of +5V 
inputted into the base of a transistor Q31 is changed into control pulse PH of +30V, and is 
outputted to the driver circuit Drl by the side of Hi from a transistor Q32. 
[001 1] Consequently, the control pulse of the high electrical potential difference which has Lo 
level of +25 V and Hi level of +30V from the driver circuit Drl by the side of Hi is given as gate 
voltage of a transistor Trl. Since this gate voltage is higher than the electrical potential 
difference of input power, a transistor Trl is driven at a high speed, and it becomes possible to 
make that ON resistance small. Moreover, since a transistor Tr2 is driven by the low voltage 
side, a low battery is sufficient, and like a control circuit 1, the driver circuit Dr2 by the side of 
Lo also operates according to the power source VDD for control of +5V, and supplies the 
switching signal of +5V to the gate of the transistor Tr2 of the next step. 
[0012] 

[Problem(s) to be Solved by the Invention] However, since a transistor Q32 is saturated with the 
level shift circuit 2 which consisted of above transistors Q31 and Q32 according to the 
cumulative effect of a minority carrier when a transistor Q3 1 turns off, when control pulse PH 
(electrical potential difference of the collector of a transistor Q2 and the node of Resistance R) 
changes from LOW level to HIGH level after that, remarkable delay occurs in it. For this reason, 
there is a fault to which actuation of the driver circuit Drl by the side of Hi is overdue, and 
electrical-potential-difference stabilization actuation becomes slow. 

[0013] Moreover, the penetration current by the level shift circuit was large, and the problem that 
the consumed electric current was large also had it. 

[0014] By being made in order to solve the above technical problems, falling with the standup of 
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a control pulse PH like before, and decreasing the delay at the time sharply, the electrical- 
potential-difference stabilization working speed of this invention is quick, and it offers a 
switching regulator with little power consumption. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by this 
invention, it operates with control supply voltage lower than the electrical potential difference of 
input power. The control circuit which generates the 1st control pulse of the predetermined pulse 
width in which HIGH level has an electrical potential difference lower than said input power, 
The boost strap circuit which carries out the boost rise of said input power, and generates 
boosted voltage higher than input power, It has the level shift circuit which uses boosted voltage 
as a power source and generates the 2nd control pulse with the HIGH level higher than said 1st 
control pulse according to said 1st control pulse. In the switching regulator controlled so that said 
input power electrical potential difference is inputted into the end of an MOSFET transistor, said 
MOSFET transistor is switched according to said 2nd control pulse and output voltage turns into 
a target electrical potential difference said level shift circuit The 1st and the 2nd MOS transistor 
to which the current of a constant current source flows complementary according to the result of 
having compared and compared this with the electrical potential difference of said 1st control 
pulse on the basis of the middle level of the HIGH level of said 1st control pulse, and LOW 
level, The 3rd MOS transistor by which the gate was connected to the drain of said 2nd MOS 
transistor, and the drain was connected to the drain of said 1st MOS transistor, The 4th MOS 
transistor by which the gate was connected to the drain of said 1st MOS transistor, and the drain 
was connected to the drain of said 2nd MOS transistor, The 5th MOS transistor by which 
connected with juxtaposition at said 3rd MOS transistor, and the gate and drain were connected 
to the drain of said 3rd MOS transistor, Connect with juxtaposition at said 4th MOS transistor, 
and the gate and drain consist of the 6th MOS transistor connected to the drain of said 4th MOS 
transistor. It is characterized by having the switching circuit from which positive feedback 
connection is made and the electrical potential difference of the HIGH level of the output voltage 
of the drain of said 2nd MOS transistor is quickly pulled up on an electrical potential difference 
higher than the HIGH level of said 1st control pulse. 

[001 6] Furthermore, by this invention, it operates with control supply voltage lower than the 
electrical potential difference of input power. The control circuit which generates the 1st control 
pulse of the predetermined pulse width in which HIGH level has an electrical potential difference 
lower than said input power, The boost strap circuit which carries out the boost rise of said input 
power, and generates boosted voltage higher than input power, It has the level shift circuit which 
uses boosted voltage as a power source and generates the 2nd control pulse with the HIGH level 
higher than said 1st control pulse according to said 1st control pulse. In the switching regulator 
controlled so that the power of said input power is inputted into the end of an MOSFET 
transistor, said MOSFET transistor is switched according to said 2nd control pulse and output 
voltage turns into a target electrical potential difference said level shift circuit According to the 
level of the 1st control pulse inputted into the 1st and the 2nd inverter complementary, by 
supplying constant current to the 1st and the 2nd MOS transistor from said the 1st and 2nd 
inverter, respectively The 1st which controls the standup of said 1st control pulse and the delay 
of falling which are inputted, respectively, said 1st [ the ] which constitute the 2nd current Miller 
circuit, and the 2nd MOS transistor, The 3rd and the 4th MOS transistor which control the 
voltage variation of said the 1st and 2nd MOS transistor by being in each upstream or lower 
stream of a river of said the 1st and 2nd MOS transistor, and always impressing control voltage 
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to the gate, The 5th MOS transistor by which the gate was connected to the drain of said 4th 
MOS transistor, and the drain was connected to the drain of said 3rd MOS transistor, The 6th 
MOS transistor by which the gate was connected to the drain of said 3rd MOS transistor, and the 
drain was connected to the drain of said 4th MOS transistor, The 7th MOS transistor by which 
connected with juxtaposition at said 5th MOS transistor, and the gate and drain were connected 
to the drain of said 5th MOS transistor, Connect with juxtaposition at said 6th MOS transistor, 
and the gate and drain consist of the 8th MOS transistor connected to the drain of said 6th MOS 
transistor. The switching circuit from which positive feedback connection is made and the 
electrical potential difference of the HIGH level of the output voltage of the drain of said 4th 
MOS transistor is pulled up on an electrical potential difference higher than the HIGH level of 
said 1st control pulse, The source is connected to said boosted voltage, and the electrical 
potential difference which descended by the threshold is supplied to said switching circuit from 
the drain from boosted voltage according to the flowing current. The 9th MOS transistor which 
performs transition to the HIGH level in a switching circuit, The penetration current by the 
timing of the output voltage lapping is characterized by having the penetration current control 
circuit constituted from two or more MOS transistors which control flowing in a circuit in 
response to the output voltage from the drain of said the 3rd and 4th MOS transistor. 
[0017] Moreover, the control circuit which generates the 1st control pulse of the predetermined 
pulse width in which HIGH level has an electrical potential difference lower than input power in 
this invention, It has the level shift circuit which generates the 2nd control pulse with the HIGH 
level higher than said 1st control pulse. In the switching regulator which controls output voltage 
by switching said input power according to said 2nd control pulse said level shift circuit The 1st 
transistor which common connection of the terminal by the side of low voltage is made, and 
carries out ON/OFF according to the level of said 1st control pulse at the same time common 
connection of the terminal by the side of high potential is made, The 1st switching circuit 
constituted by the 1st transistor and the 2nd transistor which carries out ON/OFF 
complementary, The 3rd transistor which common connection of the terminal by the side of low 
voltage is made, and carries out ON/OFF to said 1st transistor complementary at the same time 
common connection of the terminal by the side of high potential is made, It has the 2nd 
switching circuit constituted by the 3rd transistor and the 4th transistor which carries out 
ON/OFF complementary. The input terminal of said 1st transistor for the terminal by the side of 
the low voltage of said 3rd transistor By connecting the input terminal of said 3rd transistor to 
the terminal by the side of the low voltage of said 1st transistor, respectively, and making 
common connection of the input terminal of said the 2nd and 4th transistor with the terminal by 
the side of the low voltage of each transistor To the input terminal of said 3rd transistor, while 
said 2nd transistor prevents that an overvoltage is impressed to the input terminal of said 1st 
transistor, said 4th transistor A speed of response in case said the 1st and 3rd transistor carry out 
ON/OFF complementary is sped up, and it is characterized by outputting the 2nd control pulse 
higher than the electrical potential difference according to said 1st control pulse from said 2nd 
circuit. 

[0018] In order according to the above-mentioned configuration to change the control pulse of a 
low electrical potential difference into the standup of a high electrical potential difference, and 
the quick control pulse of falling in a level shift circuit and to switch the MOS transistor of an 
output stage through the driver circuit by the side of Hi, while switching operation becomes 
quick to the regulation of high input voltage and regulation actuation is stabilized, ON resistance 
can offer a small switching regulator with little power consumption. 
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[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to an accompanying drawing. In addition, the same part as drawing 3 gives the 
same sign, and the detailed explanation is omitted. Drawing 1 is the outline circuit diagram of a 
switching regulator which expressed the level shift circuit which is 1 operation gestalt of this 
invention in the simple circuit. 

[0020] The switching regulator of drawing 1 consists of a control circuit 1, the level shift circuit 
2, a boost strap switching circuit 3, and a smoothing circuit 4. Input power is inputted into the 
power source for control, and VIN at VDD, respectively, and predetermined output voltage is 
outputted from VO. Other circuits except the level shift circuit 2 are the same as that of the 
configuration of the circuit of drawing 3 explained as a conventional technique, explanation of 
the configuration and actuation is omitted, and it explains centering on the level shift circuit 2 
which is 1 operation gestalt of this invention here. 

[0021] The level shift circuit 2 concerning this invention shown in drawing 1 operates NMOS 
transistor Q10' and Q 12* as a differential transistor, and is constituted as comparator 2e, and the 
source is grounded through common constant current source 2a to which a current value I flows. 
Therefore, the gate of transistor Q12 1 is grounded through 2d of reference voltage generating 
circuits which generate reference voltage Vref, and the gate of transistor Q10 f receives the PWM 
signal which is a control pulse through Terminal Pulse. Q18 constitutes 2f of switching circuits 
by which positive feedback connection was made from a PMOS transistor Q15, and the source of 
a transistor is connected through Terminal BST at the node nl, respectively, and the electrical 
potential difference boosted through Terminal BST, +30V [ for example, ], is supplied. It 
connects with the drain of transistor Q12', and the gate of transistors Q16 and Q18 is inputted 
into the driver circuit Drl by the side of Hi through inverter 2b and 2c, respectively. Moreover, 
the gate of transistors Q17 and Q15 is connected to the drain of transistor Q10\ respectively. 
+25 V are supplied for +30V through Terminal SW again through Terminal BST as a power 
source of inverter 2b and 2c. 

[0022] Here, 2d of reference voltage generating circuits, transistor Q10 f , and Q12' operate as a 
comparator which compares and carries out ON/OFF of the PWM signal inputted into the gate of 
transistor Q10 f , and the reference voltage Vref of 2d of reference voltage generating circuits is 
set to the supply voltage VDD for control, for example, the HIGH level in +5 V, (following"H"), 
and the middle level of LOW level (following "L"), +2.5V [ for example, ]. 
[0023] If an PWM signal changes from "L" to "H", transistor Q10' will be turned on on the 
middle level at the time of transition, and transistor Q12 f will be turned off. On the contrary, if an 
PWM signal changes from "H" to "L", transistor Q10 1 will be turned off on the middle level at 
the time of transition, and transistor Q12 ? will be turned on. By this approach, by whether the 
PWM signal exceeded reference voltage or it fell less than [ it ], the output of the HIGH level 
(following "Hbst") in electrical-potential-difference +30V and LOW level (following "Lbst") of 
Terminal BST can be obtained, for example, and the standup and falling of an output can be 
made quick from the drain of transistor Q12 f as compared with the conventional circuit. 
[0024] Furthermore, if an PWM signal changes from "L" to "H", for example, and transistor 
Q10* is turned on, by turning on a transistor Q15 in abbreviation coincidence, the current I which 
flows to constant current source 2a will flow to Q15, and will generate a voltage drop. Since the 
amount of this voltage drop becomes larger than the threshold of the gate of a transistor Q17, a 
transistor Q17 is turned on more quickly than the case where there is no transistor Q15. To 
coincidence, the voltage drop of Q18 by the current I which was flowing to the transistor Q18 till 
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then is lost, and a transistor Q16 is immediately turned off. For this reason, "Hbst" by which the 
level conversion was carried out to the high electrical potential difference from the drain of a 
transistor Q17 is outputted. On the contrary, if an PWM signal changes from "H" to "L", and 
transistor Q12 f is turned on, by turning on a transistor Q18 in abbreviation coincidence, the 
current I which flows to constant current source 2a will flow to Q18, and will generate a voltage 
drop. Since the amount of this voltage drop becomes larger than the threshold of the gate of a 
transistor Q16, a transistor Q16 is turned on immediately. If the current I which was flowing to 
coincidence Q15 is lost and the voltage drop by Q15 disappears, a transistor Q17 is turned off 
immediately and it is the drain of Q17. "Lbst" is outputted. That is, as it accelerated in Q15 or 
Q18 by such configuration that the drain electrical potential difference of Q10 1 or Q12* rises, in 
order to operate, delay is decreasing rather than the time of each being turned on with the 
configuration of only Q16 and Q17. Moreover, although it is also possible to make resistance 
said transistors Q15 and Q18, high resistance is needed in that case, and it becomes easy to come 
out of the effect of parasitic capacitance. Thus, by using an MOS transistor for Q15 and Q18, 
wave-like speedup at the time of transition of "Hbst" and "Lbst" can be aimed at, and it can also 
prevent further that an overvoltage is impressed to each gate of transistors Q16 and Q17. 
[0025] Thus, the electrical potential difference which is transformed into a high electrical 
potential difference and outputted from the drain of transistor Q12 f is supplied to the driver 
circuit Drl by the side of Hi through inverter 2b and 2a, and carries out ON/OFF of the transistor 
Trl of the last stage to Tr2 complementary on an electrical potential difference higher than the 
electrical potential difference of input power. 

[0026] Drawing 2 is other concrete circuits by CMOS of the level shift circuit 2 of a switching 
regulator explained by drawing 1 . Although fundamental actuation of a circuit is the same as the 
actuation explained with reference to drawing 1 , the following is the supplementary information. 
[0027] The terminal shown in drawing 2 , VDD, Pulse, and BST, OUT and SW correspond to 
the terminal of the same sign shown in drawing 1 , respectively. Moreover, Terminal GND 
means an earth terminal. The inverter is constituted from a PMOS transistor Ql and an NMOS 
transistor Q2, and a transistor Q3, Q4 and Q5, and Q6, Q7 and Q8 constitute the inverter 
similarly, respectively. Therefore, ON/OFF of the transistors Q9 and Ql 1 is carried out 
complementary by the PWM signal inputted from Terminal Pulse. That is, when an PWM signal 
is "H", a transistor Q9 is turned on, and when an PWM signal is "L", a transistor Ql 1 is turned 
on. Here, the resistance Rl and R2 prepared between a transistor Q5, and Q6, Q7 and Q8, 
respectively is used in order to set up the current which flows to transistors Q9 and Ql 1. In the 
transistor Q9, Q10 and a transistor Ql 1 constitute current Miller circuit with Q12, respectively. 
Therefore, when a Pulse terminal receives the PWM signal of "H", to a transistor Q10, the 
current proportional to the current which flows to a transistor Q9 flows, and when the PWM 
signal of "L" is received, to a transistor Q12, the current proportional to the current which flows 
to a transistor Ql 1 flows. 

[0028] +VDD is given to the gate of transistors Q13 and Q14, respectively, the channel is always 
formed, and fluctuation of the electrical potential difference at the time of ON/OFF of Q10 and 
Q12 is suppressed. [ restrict / passing and driving a transistor Q5 and the current according to the 
current which flows to each inverter which consists of Q6, Q7, and Q8 as mentioned above, and / 
namely, / with transistors Q13 and Q14 / the current ] Fall with the standup of the signal with 
which the level shift of [ at the time of carrying out ON/OFF of the transistors Q10 and Q12 ] 
was carried out, and the delay at the time is reduced. While having played the same role as the 
comparator which consists of transistor Q10' and Q12 1 of a simple circuit of this operation gestalt 
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explained with reference to drawing 1 , pressure-proofing of a level shift circuit is raised and 
power consumption is reduced. 

[0029] Actuation of Q18 is the same as 2f of switching circuits which consist of transistors 
which attached the same sign explained with reference to drawing 1 from a transistor Q15. To a 
transistor Q19, the current which flows through Q10 or Q12 always flows, and the voltage drop 
which is equivalent to a threshold between its drain/source arises to it. That is, the boosted 
electrical potential difference which is supplied through BST, for example, the electrical 
potential difference at the time of +30"Hbst" which it will be carried out on the electrical 
potential difference ofQ19 low by the voltage drop from V, and is generated in the drain side of 
Q13 and Q14, turns into an electrical potential difference by the voltage drop lower than the 
electrical potential difference Vbst of Terminal BST, and the change of ON/OFF of Ql 6 and 
Q17 contributes to the standup of a signal, and compaction of falling time amount. In other 
words, a transistor Q19 is restricted so that an overcurrent may not flow in a down-stream circuit, 
and it also has the effectiveness it is made not to require an overvoltage for the gate of transistors 
Q16andQ17. 

[0030] Moreover, although the level outputted from each drain side of Q13 and Q14 becomes 
complementary, since a penetration current flows to an inverter the moment level overlaps, as a 
big penetration current is not flowing, it is outputting it from the transistor Q20 in the penetration 
current control circuit which consists of Q25. The inverter consists of a transistor Q26, and Q27, 
Q28 and Q29, respectively, and control pulse PH of a high electrical potential difference is 
outputted to the driver circuit by the side of Hi through Terminal OUT from the inverter of the 
last stage. 

[0031] Although the CMOS circuit explained the concrete example of a configuration of the 
level shift circuit 2 with this operation gestalt, it is not limited to this and other circuits may 
constitute based on the outline circuit shown by drawing 1 . Moreover, the example of a 
configuration of circuits other than level shift circuit 2 is a thing for description of this invention, 
and does not limit the range of this invention. 
[0032] 

[Effect of the Invention] As explained above, in order according to the switching regulator using 
the level shift circuit of this invention to change the PWM signal of a low electrical potential 
difference into the standup of a high electrical potential difference, and the quick control pulse of 
falling in a level shift circuit and to switch the MOS transistor of an output stage through the 
driver circuit by the side of Hi, while switching operation becomes quick to the regulation of 
high input voltage and regulation actuation is stabilized, ON resistance can offer a small 
switching regulator with little power consumption. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control circuit which generates the 1st control pulse of the predetermined pulse 
width in which it operates with control supply voltage lower than the electrical potential 
difference of input power, and HIGH level has an electrical potential difference lower than said 
input power, The boost strap circuit which carries out the boost rise of said input power, and 
generates boosted voltage higher than input power, It has the level shift circuit which uses 
boosted voltage as a power source and generates the 2nd control pulse with the HIGH level 
higher than said 1st control pulse according to said 1st control pulse. In the switching regulator 
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controlled so that said input power electrical potential difference is inputted into the end of an 
MOSFET transistor, said MOSFET transistor is switched according to said 2nd control pulse and 
output voltage turns into a target electrical potential difference said level shift circuit The 1st and 
the 2nd MOS transistor to which the current of a constant current source flows complementary 
according to the result of having compared and compared this with the electrical potential 
difference of said 1st control pulse on the basis of the middle level of the HIGH level of said 1st 
control pulse, and LOW level, The 3rd MOS transistor by which the gate was connected to the 
drain of said 2nd MOS transistor, and the drain was connected to the drain of said 1st MOS 
transistor, The 4th MOS transistor by which the gate was connected to the drain of said 1st MOS 
transistor, and the drain was connected to the drain of said 2nd MOS transistor, The 5th MOS 
transistor by which connected with juxtaposition at said 3rd MOS transistor, and the gate and 
drain were connected to the drain of said 3rd MOS transistor, Connect with juxtaposition at said 
4th MOS transistor, and the gate and drain consist of the 6th MOS transistor connected to the 
drain of said 4th MOS transistor. The switching regulator characterized by having the switching 
circuit from which positive feedback connection is made and the electrical potential difference of 
the HIGH level of the output voltage of the drain of said 2nd MOS transistor is quickly pulled up 
on an electrical potential difference higher than the HIGH level of said 1st control pulse. 
[Claim 2] The control circuit which generates the 1st control pulse of the predetermined pulse 
width in which it operates with control supply voltage lower than the electrical potential 
difference of input power, and HIGH level has an electrical potential difference lower than said 
input power, The boost strap circuit which carries out the boost rise of said input power, and 
generates boosted voltage higher than input power, It has the level shift circuit which uses 
boosted voltage as a power source and generates the 2nd control pulse with the HIGH level 
higher than said 1st control pulse according to said 1st control pulse. In the switching regulator 
controlled so that the power of said input power is inputted into the end of an MOSFET 
transistor, said MOSFET transistor is switched according to said 2nd control pulse and output 
voltage turns into a target electrical potential difference said level shift circuit According to the 
level of the 1st control pulse inputted into the 1st and the 2nd inverter complementary, by 
supplying constant current to the 1st and the 2nd MOS transistor from said the 1st and 2nd 
inverter, respectively The 1st which controls the standup of said 1st control pulse and the delay 
of falling which are inputted, respectively, said 1st [ the ] which constitute the 2nd current Miller 
circuit, and the 2nd MOS transistor, The 3rd and the 4th MOS transistor which control the 
voltage variation of said the 1st and 2nd MOS transistor by being in each upstream or lower 
stream of a river of said the 1st and 2nd MOS transistor, and always impressing control voltage 
to the gate, The 5th MOS transistor by which the gate was connected to the drain of said 4th 
MOS transistor, and the drain was connected to the drain of said 3rd MOS transistor, The 6th 
MOS transistor by which the gate was connected to the drain of said 3rd MOS transistor, and the 
drain was connected to the drain of said 4th MOS transistor, The 7th MOS transistor by which 
connected with juxtaposition at said 5th MOS transistor, and the gate and drain were connected 
to the drain of said 5th MOS transistor, Connect with juxtaposition at said 6th MOS transistor, 
and the gate and drain consist of the 8th MOS transistor connected to the drain of said 6th MOS 
transistor. The switching circuit from which positive feedback connection is made and the 
electrical potential difference of the HIGH level of the output voltage of the drain of said 4th 
MOS transistor is pulled up on an electrical potential difference higher than the HIGH level of 
said 1st control pulse, The source is connected to said boosted voltage, and the electrical 
potential difference which descended by the threshold is supplied to said switching circuit from 
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the drain from boosted voltage according to the flowing current. The 9th MOS transistor which 
performs transition to the HIGH level in a switching circuit, The output voltage from the drain of 
said the 3rd and 4th MOS transistor is received. The switching regulator characterized by having 
the penetration current control circuit constituted from two or more MOS transistors which 
control that the penetration current by the timing of the output voltage lapping flows in a circuit. 
[Claim 3] The control circuit which generates the 1st control pulse of the predetermined pulse 
width in which HIGH level has an electrical potential difference lower than input power, It has 
the level shift circuit which generates the 2nd control pulse with the HIGH level higher than said 
1st control pulse. In the switching regulator which controls output voltage by switching said 
input power according to said 2nd control pulse said level shift circuit The 1st transistor which 
common connection of the terminal by the side of low voltage is made, and carries out ON/OFF 
according to the level of said 1st control pulse at the same time common connection of the 
terminal by the side of high potential is made, The 1st switching circuit constituted by the 1st 
transistor and the 2nd transistor which carries out ON/OFF complementary, The 3rd transistor 
which common connection of the terminal by the side of low voltage is made, and carries out 
ON/OFF to said 1st transistor complementary at the same time common connection of the 
terminal by the side of high potential is made, It has the 2nd switching circuit constituted by the 
3rd transistor and the 4th transistor which carries out ON/OFF complementary. The input 
terminal of said 1st transistor for the terminal by the side of the low voltage of said 3rd transistor 
By connecting the input terminal of said 3rd transistor to the terminal by the side of the low 
voltage of said 1st transistor, respectively, and making common connection of the input terminal 
of said the 2nd and 4th transistor with the terminal by the side of the low voltage of each 
transistor To the input terminal of said 3rd transistor, while said 2nd transistor prevents that an 
overvoltage is impressed to the input terminal of said 1st transistor, said 4th transistor A speed of 
response in case said the 1st and 3rd transistor carry out ON/OFF complementary is sped up, and 
it is characterized by outputting the 2nd control pulse higher than the electrical potential 
difference according to said 1st control pulse from said 2nd circuit. 
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